Altered signalling in vascular smooth muscle from spontaneously hypertensive rats may link medial hypertrophy, vessel hyperinnervation and elevated nerve growth factor.
1. Secretion of nerve growth factor (NGF) by cultured vascular smooth muscle cells (VSMC) derived from spontaneously hypertensive rats (SHR) and the normotensive Wistar-Kyoto (WKY) strain was measured via two site immunoassay (ELISA). 2. Basal NGF secretion rates of quiescent SHR VSMC in serum-free culture medium were elevated compared to similar WKY VSMC. 3. SHR VSMC displayed increased NGF secretion in response to activation of sympathetic neurotransmitter receptors while VSMC of WKY were largely unresponsive to the agents (phenylephrine, isoproterenol, alpha-beta-methyl ATP, neuropeptide Y). 4. Mitogenic stimulation with platelet-derived growth factor (PDGF) raised SHR NGF secretion rates almost three times more than PDGF increased WKY secretion. 5. SHR VSMC also failed to demonstrate normal inhibitory control over NGF secretion seen in WKY and previously in Sprague-Dawley and Wistar strain VSMC with adenylate cyclase activation and down-regulation of protein kinase C. High concentrations of forskolin stimulated, instead of inhibiting, secretion in SHR. Stimulation was also seen after pretreatment with phorbol ester for 24 h while this inhibited secretion in the WKY. 6. These results confirm that the SHR VSMC are hyperresponsive to growth stimuli such as contractile agonists and mitogens. This hyperresponsiveness includes an abnormal control over NGF secretion such that normally inhibitory treatments stimulate NGF output in the SHR. 7. Because the SHR demonstrates important defects in the major intracellular growth-signalling systems that also regulate NGF output and vessel innervation, the predicted result of the defects is a destructive feed-forward cycle of growth and innervation. This is the SHR phenotype in vivo.